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Double Integrals over Rectangular Regions 


¢ Recognize when a function of two variables is integrable over a 
rectangular region. 

e Recognize and use some of the properties of double integrals. 

e Evaluate a double integral over a rectangular region by writing it as an 
iterated integral. 

e Use a double integral to calculate the area of a region, volume under a 
surface, or average value of a function over a plane region. 


Double Integrals in Polar Coordinates 


e Recognize the format of a double integral over a polar rectangular 
region. 

e Evaluate a double integral in polar coordinates by using an iterated 
integral. 

e Recognize the format of a double integral over a general polar region. 

e Use double integrals in polar coordinates to calculate areas and 
volumes. 


Triple Integrals 


¢ Recognize when a function of three variables is integrable over a 
rectangular box. 

e Evaluate a triple integral by expressing it as an iterated integral. 

¢ Recognize when a function of three variables is integrable over a 
closed and bounded region. 

e Simplify a calculation by changing the order of integration of a triple 
integral. 

e Calculate the average value of a function of three variables. 
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Change of Variables in Multiple Integrals 


e Determine the image of a region under a given transformation of 
variables. 

¢ Compute the Jacobian of a given transformation. 

e Evaluate a double integral using a change of variables. 

e Evaluate a triple integral using a change of variables. 
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Vector Fields 


¢ Recognize a vector field in a plane or in space. 
e Sketch a vector field from a given equation. 
e Identify a conservative field and its associated potential function. 


Line Integrals 


¢ Calculate a scalar line integral along a curve. 

e Calculate a vector line integral along an oriented curve in space. 

e Use a line integral to compute the work done in moving an object 
along a curve in a vector field. 

¢ Describe the flux and circulation of a vector field. 


Green’s Theorem 


e Apply the circulation form of Green’s theorem. 
e Apply the flux form of Green’s theorem. 
¢ Calculate circulation and flux on more general regions. 


Divergence and Curl 


e Determine divergence from the formula for a given vector field. 

e Determine curl from the formula for a given vector field. 

e Use the properties of curl and divergence to determine whether a 
vector field is conservative. 


Surface Integrals 


e Find the parametric representations of a cylinder, a cone, and a sphere. 

e Describe the surface integral of a scalar-valued function over a 
parametric surface. 

e Use a surface integral to calculate the area of a given surface. 

e Explain the meaning of an oriented surface, giving an example. 

e Describe the surface integral of a vector field. 

e Use surface integrals to solve applied problems. 


Stokes’ Theorem 


e Explain the meaning of Stokes’ theorem. 

e Use Stokes’ theorem to evaluate a line integral. 

e Use Stokes’ theorem to calculate a surface integral. 
e Use Stokes’ theorem to calculate a curl. 


The Divergence Theorem 


e Explain the meaning of the divergence theorem. 
e Use the divergence theorem to calculate the flux of a vector field. 
e Apply the divergence theorem to an electrostatic field. 


